ancestral groups of homeobox genes, including at least two Hox genes, and the breakdown of the Hox cluster into five segments [4, 5] . We are interested in Oikopleura dioica, another tunicate which belongs to the appendicularian class. Appendicularians and ascidians have been evolving separately for a substantial period of time, as is apparent from morphology and confirmed by molecular data [6] . We recently showed that Oikopleura has lost one anterior and all central Hox genes, but has more posterior Hox genes than Ciona, and that its nine Hox genes are dispersed in the genome [7] . Here, we take advantage of the very small and compact genome of Oikopleura [8], which we sequenced at a high level of coverage (14x) using the shotgun method. Alignment of 624 EST sequences with the shotgun data indeed shows a representation of 99.7% of all coding nucleotides (unpublished data).
We have identified 83 candidate homeobox genes in Oikopleura, and we have thus far evidence for the expression of 71 of them based on the cloning of intronless cDNA fragments. These genes fall into all known homeobox classes except the Prox class, and consist of 81 homeobox-containing genes and two non-homeobox Pax genes. Good candidate orthologs of 78 Oikopleura homeobox genes are found in the human genome, while three genes could be unique to Oikopleura. Ciona also has 83 homeobox-containing genes [9] , but the homeobox gene complements of Oikopleura and Ciona are markedly different, both in the representation of the gene groups and in the number of genes in each group (Table 1 and Supplemental data). In addition to some Hox genes, several genes of other classes that are absent in Ciona [9] are also absent in Oikopleura, and another 14 homeobox gene groups present in Ciona are absent in Oikopleura. Because only three groups absent in Ciona were found in Oikopleura, the total diversity of homeobox gene groups is far lower in Oikopleura than in Ciona.
These findings indicate that the first apparent trend of homeobox gene evolution in tunicates is a substantial loss of entire gene groups (Figure 1) . The second major trend is a high incidence of lineage-specific gene duplications within the remaining gene groups of Oikopleura (Table 1) . Interpreting both trends 
